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Abstract
It is argued that dimensional reduction of Seiberg-Witten map for a gauge field in-
duces Seiberg–Witten maps for the other noncommutative fields of a gauge invariant
theory. We demonstrate this observation by dimensionally reducing the noncommutative
N=1 SYM theory in 6 dimensions to obtain noncommutative N=2 SYM in 4 dimen-
sions. We explicitly derive Seiberg–Witten maps of the component fields in 6 and 4
dimensions. Moreover, we give a general method to define the deformed supersymmetry
transformations that leave the actions invariant after performing Seiberg–Witten maps.
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1 Introduction
Quantum field theories on noncommutative (NC) space–times recently attracted much atten-
tion mainly due to their relation to string theory [1], although the idea is quite old [2]. However,
this relation to string theory leads to the interesting result that certain NC gauge theories can
be mapped to commutative ones [1]. This map is commonly called as Seiberg–Witten (SW)
map.
The generalization of SW–map to supersymmetric NC gauge theories was considered in
Ref.[3] and [4] by using superfields in canonically deformed superspace1. The approach of [3]
is to generalize the equations that lead to SW–maps to superfields in canonically deformed
superspace. Though, these equations can be solved directly they are cumbersome. Indeed,
their solutions are not presented in [3]. On the other hand, the solution given in [4] is non–
local and does not yield the original solution of Seiberg and Witten.
For the component field formalism of supersymmetric theories, SW maps of the component
fields of the abelian theory were given in [6] by utilizing approaches given in [3] and [4]. For NC
Super Yang Mills (SYM) theory these maps were already found in [7] by using a completely
different approach. In both [6] and [7] it is assumed that the NC component fields that are
superpartners of a NC gauge field functionally depend on their ordinary counterparts and on
the ordinary gauge field.
As noted in [7], when one expands the NC action up to first order in the deformation
parameter Θ after performing the SW–map, the resulting action is not invariant under classical
supersymmetry transformations. This fact suggests that SUSY transformations should also be
deformed when these transformations are written in terms of ordinary fields after the SW–map.
Such deformations are studied in [6] and [9] for abelian NC gauge theories.
However, note also that, by relaxing the assumption that the NC component fields are
just functionals of their ordinary counterparts and gauge fields, in [8] SW–maps are studied
for abelian NC supersymmetric gauge theory by solving the respective equations directly for
superfields in order that the yielding action is invariant under classical SUSY transformations.
On the other hand, use of extra dimensions in a trivial way is a fruitful method to construct
theories with larger symmetries. One of the classical example is to construct SYM theories
with extended SUSY in four dimensions from higher dimensional N=1 SYM theories by using
dimensional reduction [10]. Therefore, it is natural to ask if dimensional reduction of gauge
theories can also shed some light on the aforementioned approaches.
In this paper, we first note that, dimensional reduction of SW–map for a NC gauge field
AˆM gives directly SW–map of NC scalar fields
2 φˆ in the lower dimensions by choosing the
deformation parameter in a suitable way. This observation leads to the general form of the
equations whose solutions are SW–maps for the NC fields of a gauge invariant theory. As a
1Here, canonically deformed superspace means x−x deformation. For more general discussion of deformation
of superspace including x−θ and θ−θ deformations where θ are the Grassmann coordinates of the superspace,
see for instance [5].
2SW–map of an adjoint scalar field via dimensional reduction is studied also in [11].
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direct consequence, one can generalize this result to the component fields of SYM theories.
The assumption used in Ref.s [6, 7] that the NC component fields depend on their ordinary
counterparts and on the ordinary gauge field, i.e. φˆ = (φ,A), arises naturally by using the
dimensional reduction of the original SW–map.
After performing these SW–maps to the component fields, the resulting actions are not
invariant under the (ordinary) SUSY transformations. In order to have supersymmetric actions
after performing the SW–maps it is clear that NC SUSY transformations δˆ should also be
deformed after SW–map. Following a similar approach given in [6] for NC supersymmetric
abelian gauge theory, we present a general method to define deformed SUSY transformations
δ such that
δˆ
SW−map
// δ = δ0 + δ1
where, δ0 is the ordinary SUSY transformations and δ1 is the deformed part of SUSY that
depends on the deformation parameter Θ. These transformations are consistent with the
respective SW–maps of the component fields and leave the actions invariant that are found
after performing the Seiberg–Witten maps.
In order to demonstrate aforementioned ideas and methods, we study the dimensional
reduction of NC N=1 SYM theory in 6 dimensional NC Minkowski space which is deformed
with the help of a constant deformation parameter Θ, to obtain NC N=2 SYM in 4 dimensions.
Our results are presented up to first order in Θ.
The paper is organized as follows. In Section 2, we study the dimensional reduction of
NC N=1 SYM theory in six dimensions to four dimensions. As expected, we show that the
resulting theory is NC N=2 SYM theory in four dimensions. In Section 2, we also give the
NC N=2 (on–shell) SUSY transformations of the NC component fields that leave the NC N=2
SYM action invariant in four dimensions.
In Section 3, we study the relation between the dimensional reduction procedure and SW–
maps. We construct explicitly the SW–maps for component fields of supermultiplets in 6 and
4 dimensions up to first order in the deformation parameter.
In Section 4, we write the 6 dimensional NC N=1 SYM and 4 dimensional NC N=2 SYM
actions in terms of ordinary fields by using SW–maps. We then give a general method to define
deformed supersymmetry transformations that leave the actions invariant after performing the
Seiberg–Witten maps. We construct explicitly the N=1 deformed SUSY transformations in
six and N=2 ones in four dimensions.
Our conclusions are presented in Section 5.
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2 Dimensional Reduction of NC SYM Theory
The simplest noncommutative (NC) space that is extensively studied in the literature is the
deformation of D–dimensional Minkowski or Euclidean space RD :
[xM , xN ] = iΘMN
with the help of a real constant antisymmetric parameter Θ. This NC space is characterized
by Moyal ∗–product :
f(x) ∗ g(x) = f(x)g(x) + i
2
ΘMN∂Mf(x)∂Ng(x) +O(Θ2).
The action of NC N=1 SYM in six dimensions can be written by replacing the ordinary
product with the Moyal ∗–product3:
Sˆ6 = tr
∫
d6x{−1
4
FˆMN Fˆ
MN − i
2
ˆ¯ΨΓMDˆMΨˆ} (1)
where FˆMN is the field strength of the NC gauge field AˆM and Ψˆ is a Weyl spinor that belongs
to the same (on–shell) supermultiplet with AˆM in six dimensions.
The action (1) is invariant under NC SUSY Transformations;
δˆAˆM = − i
2
( ˆ¯ΨΓMǫ− ǫ¯ΓMΨˆ) , δˆΨˆ = ΣMNǫFˆMN , δˆ ˆ¯Ψ = −ǫ¯ΣMN FˆMN . (2)
where ǫ and ǫ¯ are the constant parameters of N=1 SUSY in 6 dimensions.
Dimensional reduction of NC SYM can be obtained in a similar way as it is done for the
ordinary case [10]. For this purpose, we let the space–time to be decomposed as xM = (xµ, xi)
such that the coordinates xi are the compactified ones. We let any function f(x) to be function
of only uncompactified coordinates xµ i.e. ∂if(x) = 0. Then, the dimensional reduction of the
D-dimensional NC space can be performed by choosing the deformation parameter Θ as
ΘMN =
(
θµν 0
0 0
)
, (3)
so that the lower dimensional space–time still has the same canonical deformation,
[xµ , xν ] = iθµν , [xi , xj ] = 0
This choice of the deformation parameter Θ leads trivially to the Moyal product in four di-
mensions:
3Our conventions and some useful formula are given in Appendix A.
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f(x) ∗ g(x) = f(x)g(x) + i
2
θµν∂µf(x)∂νg(x) +O(θ2).
Note that one could also choose some other form for Θ. This choice would also lead to the
same Moyal ∗–product in four dimensions, since any function is considered to be independent
of the compactified coordinates xi. However, as it will be clear in the next Section, to be able
to derive consistent SW–maps via dimensional reduction the choice (3) is mandatory.
After performing the compactification, the action of NC N=2 SYM in four dimensions can
be obtained as4,
Sˆ4 = tr
∫
d4x(−1
4
FˆµνFˆ
µν − iλˆσµDˆµ ˆ¯λ− iψˆσµDˆµ ˆ¯ψ − DˆµφˆDˆµφˆ†
+i
√
2(ψˆ[λˆ, φˆ†]∗ − ˆ¯λ[ ˆ¯ψ, φˆ]∗)− 1
2
[φˆ, φˆ†]2∗ ) (4)
The action (4) is invariant under the (on–shell) NC N=2 SUSY transformations that can also
be obtained from (2) by dimensional reduction:
δAˆµ = iξ1σµ
ˆ¯λ+ iξ2σµ
ˆ¯ψ + iξ¯1σ¯µλˆ+ iξ¯2σ¯µψˆ
δλˆ = σµνξ1Fˆµν + iξ1[φˆ, φˆ†]∗ − i
√
2σµξ¯2Dˆµφˆ
δψˆ = σµνξ2Fˆµν + iξ2[φˆ, φˆ†]∗ + i
√
2σµξ¯1Dˆµφˆ
δφˆ =
√
2ξ1ψˆ −
√
2ξ2λˆ (5)
where ξ1 , ξ2 are the constant parameters of N=2 supersymmetry. Note that the above action
(4) and supersymmetry transformations (5) are the same with the well known ones in the
undeformed space after replacing the ordinary product with ∗–product as expected.
3 Seiberg–Witten Map via Dimensional Reduction
Based on the fact that one can derive both conventional and noncommutative gauge theo-
ries from the same two dimensional field theory by using different regularization procedures,
Seiberg and Witten [1] showed that there exists a map from a commutative gauge field to
a noncommutative one, that exhibits the equivalence between the two theories. This map
is commonly called as Seiberg–Witten map (SW–map) and arises from the requirement that
gauge invariance should be preserved in the following sense :
4Our definitions of lower dimensional fields via dimensional reduction are given in the appendix B.
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Aˆ(A) + δˆg
Λˆ
Aˆ(A) = Aˆ(A+ δgΛA) (6)
where δgΛ , δˆ
g
Λˆ
are gauge transformations with infinitesimal parameters Λ and Λˆ respectively,
such that Λˆ = Λˆ(AM ,Λ). The solutions of eq.(6) up to first order in Θ are found to be [1],
AˆM(A) = AM − 1
4
ΘKL{AK , ∂LAM + FLM}+O(Θ2) (7)
Λˆ(A,Λ) = Λ +
1
4
ΘKL{∂KΛ, AL}+O(Θ2). (8)
SW–map of non–commutative supersymmetric gauge theories are studied in various ways
in order to get Seiberg–Witten map for the other fields that are in the same supermultiplet with
a gauge field. However, dimensional reduction procedure gives directly the desired SW–maps
of the component fields in a supermultiplet.
In order to get these maps, note that when one dimensionally reduce the gauge field AM ,
the components on the compactified dimensions Ai behave as scalar fields. Therefore, the
dimensional reduction of the SW–map (6) gives the original map
Aˆµ(A) = Aµ − 1
4
θκλ{Aκ, ∂λAµ + Fλµ}+O(θ2) (9)
and also SW–map of the scalar fields5 φˆ in the lower dimensional space–time that are in the
adjoint representation of the gauge group6
φˆ = φ− 1
4
θκλ{Aκ, (∂λ +Dλ)φ}+O(θ2) (10)
by choosing the noncommutativity parameter to have the form given in (3).
Here, the choice (3) for the deformation parameter Θ becomes clear. Since the eq.(6) and
its solution (7) is valid in any dimension [1], the dimensional reduction of SW map (7) should
also have the same form in lower dimension, i.e. like (9). This is only possible if one chooses
the deformation parameter Θ as (3).
Since, dimensional reduction of Yang–Mills action gives Yang–Mills coupled to scalar fields,
the aforementioned observation leads to the fact that a non–commutative scalar field φˆ, that
couples to gauge fields in a gauge invariant way, should be written in terms of ordinary gauge
fields and ordinary scalar fields. In other words, φˆ = φˆ(A, φ) and just like the original case [1],
to preserve the gauge invariance of the theory φˆ should satisfy,
5Here, φ denotes any component Ai of the gauge field on compactified coordinate or any linear combination
of Ai.
6A similar way to obtain the SW–map of the scalar fields is also studied in [11].
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φˆ(A, φ) + δˆg
Λˆ
φˆ(A, φ) = φˆ(A+ δgΛA, φ+ δ
g
Λφ) (11)
which generates directly the SW–map of the scalar fields (10).
One can deduce that a similar argument should also hold for any field that couples to gauge
fields in a gauge invariant theory. Therefore, for instance for the NC Weyl spinors Ψˆ in (1)
one can write a similar condition like Eq.(11) that gives SW–map of Ψˆ :
Ψˆ = Ψ− 1
4
ΘKL{AK , (∂L +DL)Ψ}+O(Θ2) (12)
Clearly, SW–maps of the Weyl spinors ψˆ and λˆ of NC N=2 SYM in 4 dimensions have the
same form :
ψˆ = ψ − 1
4
θκλ{Aκ, (∂λ +Dλ)ψ}+O(θ2) , λˆ = λ− 1
4
θκλ{Aκ, (∂λ +Dλ)λ}+O(θ2) (13)
These SW–maps (12) and (13) are also consistent with each other in the sense that (13)
can be obtained from the dimensional reduction of (12) when the deformation parameter is
chosen as (3).
Obviously, the maps (7,12) and (9,10,13) gives the desired SW–maps for the component
fields of N=1 NCSYM in 6 dimensions and N=2 NCSYM in 4 dimensions respectively. More-
over, the above derived SW–maps are in agreement with the ones that are found for the com-
ponents of four dimensional N=1 supersymmetric gauge theories in [6] for U(1) case and in [7]
for nonabelian case. However, our method, which is considerably simpler, and the methods
studied in [6] and [7] to find these maps are completely different from each other.
On the other hand, the assumption that the NC component fields in a supersymmetric
gauge theory depend on gauge field and their ordinary counterparts [6, 7], arises here naturally
as a direct consequence of the dimensional reduction of SW–map of the gauge field AM . Indeed,
one can generalize the above observation for any NC field that couples to a gauge field whether
the theory is supersymmetric or not.
4 Deformed SUSY Transformations
After obtaining the SW–maps (7) and (12) of the component fields of NC SYM theory in six
dimensions one can write the action (1) in terms of ordinary component fields (AM ,Ψ, Ψ¯) up
to order Θ as
S6 = tr
∫
d4x(−1
4
FMNF
MN − i
2
Ψ¯ΓMDMΨ− 1
4
ΘKL(FMN{FMK , FNL} − 1
4
FKL{FMN , FMN}
− i
2
Ψ¯ΓM({FKL, DMΨ}+ 2{FMK , DLΨ})) (14)
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N=2 SYM action in 4 dimensions can be derived in two different ways: either by dimen-
sionally reducing the action (14) or by applying the SW–maps (9,10,13) to the action (4). One
can show that both ways of obtaining the action give exactly the same result :
S4 = tr
∫
d4x(−1
4
FµνF
µν − iλσµDµλ¯− iψσµDµψ¯ −DµφDµφ†
+i
√
2(ψ[λ, φ†]− λ¯[ψ¯, φ])− 1
2
[φ, φ†]2 )
+ tr
∫
d4x θκλ (−1
4
F µν{Fµκ, Fνλ}+ 1
16
Fκλ{Fµν , F µν}
+
i
4
λσµ({Fκλ, Dµλ¯}+ 2{Fµκ, Dλλ¯}) + i
4
ψσµ({Fκλ, Dµψ¯}+ 2{Fµκ, Dλψ¯})
−1
2
(Dµφ†{Fkµ, Dλφ}+Dµφ{Fκµ, Dλφ†}) + 1
4
Fκλ{Dµφ†, Dµφ} − i
√
2
4
{Fκλ, ψ}[λ, φ†]
−
√
2
2
ψ{Dκλ,Dλφ†}+ i
√
2
4
{Fκλ, λ¯}[ψ¯, φ] +
√
2
2
λ¯{Dκψ¯, Dλφ}
+
1
8
[φ†, φ]{Fκλ, [φ†, φ]} − i
2
[φ†, φ]{Dκφ†, Dλφ} ) (15)
It is clear that, neither the action (14) nor (15) is invariant under the respective classical
SUSY transformations7. This was first noted in [7]. To over come this circumstance one can
deform the NC SUSY generators δˆ. Such deformations are studied in [6, 9] for abelian NC
supersymmetric gauge theories.
However, following [6], one can attain a general method to construct deformed SUSY trans-
formations that keep the deformed supersymmetric gauge theory actions invariant. To achieve
this goal, we let the generator of the SUSY transformation δˆ to be :
δˆ
SW−map
// δ = δ0 + δ1
where δ0 is the ordinary SUSY transformations and δ1 is the deformed part at the order of Θ.
The invariance of a NC action Sˆ under NC SUSY transformations δˆ is then mapped to the
invariance of the action S under the new deformed SUSY transformations δ after implementing
SW maps :
δˆSˆ(Φˆ) = 0
SW−map
// δS(Φ;Θ) = 0
where Φˆ and Φ denotes collectively all the NC component fields and their ordinary counterparts
respectively including the gauge field.
7The ordinary SUSY transformations can be read easily from the transformations (2) and (5) by replacing
the NC fields with the ordinary ones and *–product with the ordinary product.
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In order to construct consistent SUSY transformations with SW–maps of the component
fields, let us denote the NC supersymmetry transformations as
δˆΦˆ = Xˆ
where Xˆ denotes SUSY transformation of a NC field Φˆ. After performing the SW–map on
both sides of the transformation one can write up to first order in Θ,
δˆΦˆ = δ0Φ + δ0Φ
(1) + δ1Φ+O(Θ2) = X +X(1) +O(Θ2)
which leads to
δ0Φ = X , δ0Φ
(1) + δ1Φ = X
(1)
where Φˆ = Φ + Φ(1) + · · · , Xˆ = X +X(1) + · · · and Φ(1) , X(1) denote the first order terms in
Θ after SW–map. It is clear that δ0Φ = X are ordinary SUSY transformations. On the other
hand, since Φ(1) is a polynomial of (ordinary) component fields Φ and their derivatives, and
since δ0 transformation of Φ
(1) is already known, one can read the action of the generator δ1
on the fields Φ as δ1Φ = X
(1) − δ0Φ(1). Deformed SUSY transformations δ of the (ordinary)
component fields can then be written as
δΦ = X +X(1) − δ0Φ(1). (16)
Deformed SUSY transformations of six dimensional NC N=1 SYM can be derived by fol-
lowing the above given steps. The resulting transformations are then found to be,
δAM = − i
2
(Ψ¯ΓMǫ− ǫ¯ΓMΨ) + i
8
ΘKL({AK , DM(Ψ¯ΓLǫ− ǫ¯ΓLΨ)}
+{Ψ¯ΓLǫ− ǫ¯ΓLΨ, ∂KAM + FKM})
δΨ = ΣMNǫFMN +
1
2
ΘKL(ΣMNǫ{FMK , FNL}
+
i
4
{Ψ¯ΓLǫ− ǫ¯ΓLΨ, (DK + ∂K)Ψ} − 1
4
{AK , [Ψ¯ΓLǫ− ǫ¯ΓLΨ,Ψ]})
δΨ¯ = −ǫ¯ΣMNFMN − 1
2
ΘKL(ǫ¯ΣMN{FMK , FNL}
− i
4
{Ψ¯ΓLǫ− ǫ¯ΓLΨ, (DK + ∂K)Ψ¯}+ 1
4
{AK , [Ψ¯ΓLǫ− ǫ¯ΓLΨ, Ψ¯]}). (17)
The deformed SUSY transformations δ that are constructed by using the aforementioned
procedure, automatically guarantees that the action S(Φ;Θ) is invariant under δ. This is due
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to the fact that the transformations δ are derived directly from the NC SUSY transformations
δˆ that leaves a NC action invariant, δˆSˆ(Φˆ) = 0.
Indeed, one can check explicitly that the above given deformed SUSY transformations in
six dimensions (17) leave the deformed N=1 SYM action (14) invariant.
Note also that, the above transformations (17) are also consistent with the SW maps (7)
and (12) by construction. This consistency can also be checked explicitly, by applying directly
SW maps on both sides of the NC transformations (2).
On the other hand, one can follow two equivalent ways to obtain the deformed SUSY
transformations of N=2 NC SYM that leaves (15) invariant in four dimensions: either by
dimensionally reducing the transformations (17) or from the NC N=2 SUSY transformations
(5) by using the aforementioned method. Both approaches give the same result :
δAµ = iξ1σµλ¯+ iξ2σµψ¯ + iξ¯1σ¯µλ+ iξ¯2σ¯µψ
+
i
4
θκλ({ξ1σκλ¯+ ξ2σκψ¯ + ξ¯1σ¯κλ+ ξ¯2σ¯κψ, ∂λAµ + Fλµ}
+{Aλ, Dµ(ξ1σκλ¯+ ξ2σκψ¯ + ξ¯1σ¯κλ+ ξ¯2σ¯κψ)})
δλ = σµνξ1Fµν + iξ1[φ, φ
†]− i
√
2σµξ¯2Dµφ
+
1
2
θκλ(ξ1σ
µν{Fµκ, Fνλ}+ i
√
2ξ¯2{Fµκ, Dλφ}+ ξ1{Dκφ†, Dλφ}
+
i
2
{ξ1σκλ¯ + ξ2σκψ¯ + ξ¯1σ¯κλ+ ξ¯2σ¯κψ, (∂λ +Dλ)λ}
+
1
2
{Aκ, [ξ1σλλ¯+ ξ2σλψ¯ + ξ¯1σ¯λλ+ ξ¯2σ¯λψ, λ]})
δψ = σµνξ2Fµν + iξ2[φ, φ
†] + i
√
2σµξ¯1Dµφˆ
−1
2
θκλ(ξ2σ
µν{Fµκ, Fνλ} − i
√
2ξ¯1{Fµκ, Dλφ}+ ξ2{Dκφ,Dλφ†}
− i
2
{ξ1σκλ¯+ ξ2σκψ¯ + ξ¯1σ¯κλ+ ξ¯2σ¯κψ, (∂λ +Dλ)ψ}
−1
2
{Aκ, [ξ1σλλ¯+ ξ2σλψ¯ + ξ¯1σ¯λλ+ ξ¯2σ¯λψ, ψ]})
δφ =
√
2ξ1ψ −
√
2ξ2λ
+
i
4
θκλ({ξ1σκλ¯+ ξ2σκψ¯ + ξ¯σ¯κλ+ ξ¯2σ¯κψ, (∂λ +Dλ)φ}
−i{Aκ, [ξ1σλλ¯ + ξ2σλψ¯ + ξ¯1σ¯λλ+ ξ¯2σ¯λψ, φ]}). (18)
10
5 Conclusion
We argued that the use of extra dimensions in a trivial way for non–commutative gauge theories
leads to the equations
Aˆ(A) + δˆg
Λˆ
Aˆ(A) = Aˆ(A+ δgΛA) (19)
Ωˆ(A,Ω) + δˆg
Λˆ
Ωˆ(A,Ω) = Ωˆ(A+ δgΛA,Ω+ δ
g
ΛΩ) (20)
where the first equation is the original one for gauge fields derived in [1] and the second one
(20) is for any NC field Ωˆ which is not the gauge field in a gauge invariant theory. Note that,
in order to keep the form of SW map of the gauge field A same before and after performing
the dimensional reduction, the deformation parameter has to be chosen as in (3).
As a direct consequence of the dimensional reduction of the original SW–map, one can
prove that the non-commutative fields Ωˆ depend on their ordinary counterparts Ω and also on
the gauge field A. The solutions of these equations are SW–maps of the respective fields. It
is clear that this result lets one to write the SW maps of the component fields in NC SYM
theories. We gave these SW–maps for the component fields of NC N=1 SYM in 6 and the ones
of NC N=2 SYM in 4 dimensions.
It is also worth mentioning here that one can perform dimensional reduction from a NC
space to another before or after performing SW–map. We pointed out this observation for
the dimensional reduction of the NC N=1 SYM in 6 dimensions that can be expressed by the
following commuting diagram:
Sˆ6
Dim.Red.

SW−map
// S6
Dim.Red.

Sˆ4 SW−map
// S4
On the other hand, when one considers NC SYM on the level of the ordinary component
fields, to keep the SUSY invariance of NC SYM actions after SW–map, one must also deform
the SUSY transformations after SW–map :
δˆ
SW−map
// δ = δ0 + δ1
We gave a general method to construct such deformed SUSY transformations once SW–maps
of the component fields are known. These transformations are consistent with SW maps
and leave the NC action invariant after performing SW–map by construction. We gave two
such examples, namely the deformed (on-shell) SUSY transformations of NC N=1 SYM in 6
11
dimensions and NC N=2 SYM in 4 dimensions. We have explicitly derived the deformed SUSY
transformations for these two cases that leave the respective actions invariant after SW–map.
Finally, it is also worth to note that, the method given in Section 4 to construct deformations
of SUSY transformations in NC spacetimes is quite general. We expect that one can generalize
this procedure to other NC supersymmetric models, such as NC supergravity8.
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A Conventions :
The covariant derivative and the field strength are given in the non–commutative space as
DˆMΨˆ = ∂MΨˆ− i[AˆM , Ψˆ]∗,
FˆMN = ∂M AˆN − ∂N AˆM − i[AˆM , AˆN ]∗ (21)
The Moyal ∗–Product is defined as;
f(x) ∗ g(x) = f(x)g(x) + i
2
ΘMN∂Mf(x)∂Ng(x) +O(Θ2) (22)
whereas [A,B]∗ = A ∗B − B ∗ A is the ∗–commutator.
Our SUSY conventions in six dimensions are similar with that of [12]. The gamma matrices
in 6 dimensions satisfy,
{ΓM ,ΓN} = −2ηMN
where ηMN = (−1, 1, 1, 1, 1, 1).
We often use the identities,
ΓMΣRS = −1
2
(ηMRΓS − ηMSΓR − i
6
ǫMRSABCΓ
7ΓAΓBΓC)
ΣRSΓM = −1
2
(−ηMRΓS + ηMSΓR + i
6
ǫMRSABCΓ
7ΓAΓBΓC)
throughout the calculations where ΣMN =
1
4
[ΓM ,ΓN ] and ǫ is the totally anti-symmetric tensor.
8Work in progress.
12
In four-dimensions, we use Wess-Bagger conventions [13], i.e.
λα = ǫαβλβ , λα = ǫαβλ
β , λψ = λαψα = ψλ
λ¯α˙ = ǫα˙β˙λ¯β˙ , λ¯α˙ = ǫα˙β˙λ¯
β˙ , λ¯ψ¯ = λ¯α˙ψ¯
α˙ = ψ¯λ¯
ǫ12 = −ǫ21 = −ǫ12 = ǫ21 = 1
σ0 =
(−1 0
0 −1
)
, σ1 =
(
0 1
1 0
)
, σ2 =
(
0 −i
i 0
)
, σ3 =
(
1 0
0 −1
)
.
σ
µ
αα˙ = ǫαβǫα˙β˙σ¯
µ β˙β , σ¯µ α˙α = ǫα˙β˙ǫαβσµ
ββ˙
σµν βα =
1
4
(σµαα˙σ¯
α˙β ν − σναα˙σ¯α˙β µ) , σ¯µν α˙β˙ =
1
4
(σ¯α˙α µσν
αβ˙
− σ¯α˙α νσµ
αβ˙
)
B Dimensional Reduction :
To perform the dimensional reduction we use the following parametrization of the Γ matrices,
Γµ = I ⊗ γµ, Γ4 = σ1 ⊗ γ5, Γ5 = σ2 ⊗ γ5, Γ7 = σ3 ⊗ γ5 (23)
where σ’s are Pauli matrices and γ5 = γ0γ1γ2γ3. In this parametrization, the Weyl spinor in
six dimensions can be written in terms of four dimensional Dirac spinors:
Ψ =
(
(1+iγ5
2
)χ
(1−iγ5
2
)χ
)
, Ψ¯ =
(
χ¯(1−iγ5
2
) χ¯(1+iγ5
2
)
)
The Weyl spinors of the N=2 supermultiplet are then obtained as;
χ =
√
2
(
λα
ψ¯α˙
)
, χ¯ =
√
2
(
ψα λ¯α˙
)
whereas the scalar field and its hermitian conjugate are defined in our notation as ;
φ = − 1√
2
(A4 − iA5), φ† = − 1√
2
(A4 + iA5). (24)
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